To estimate the effect of long-term fertilization on metabolically active bacterial communities in a rice field, RNA was extracted from endosphere (rice root), rhizosphere, and bulk soil that had been subjected to different fertilization regimes for 59 years, and the 16S rRNAs were analyzed using the pyrosequencing method. The richness and diversity of metabolically active bacteria were higher in bulk soil than in the endosphere and rhizosphere, and showed no significant difference between non-fertilized and fertilized plots. Weighted UniFrac analysis showed that each compartment had characteristic bacterial communities and that the effect of long-term fertilization on the structure of bacterial community was more pronounced in bulk soil than in the endosphere and rhizosphere. The 16S rRNAs affiliated with Alphaproteobacteria and Firmicutes were more abundant in the endosphere than in bulk soil while those affiliated with Chloroflexi and Acidobacteria were more abundant in bulk soil than in the endosphere. Several dominant operational taxonomic units (clustered at a 97% similarity cut-off) showed different frequencies between non-fertilized and fertilized plots, suggesting that the fertilization affected their activities in the rice field.
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시료 채취
The values sharing the same letter in the same column indicate no significant difference (P < 0.05).
Fig. 1. Rarefaction curves for OTUs (97% similarity cut-off)
obtained from the endosphere, rhizosphere, and bulk soil in a rice field. The curves were generated using 1,000-random sampling without replacement. Values are means ± standard deviation, n = 3. NF, non-fertilized; APK, fertilized with ammonium sulfate, fused and superphosphate, and potassium chloride.
역방향 프라이머는 V3-541R (5'-X-AC-WTTACCGCGGCTGCTGG-3') 을 사용하였다 (Chun et al., 2010) . 
Results and Discussion
파이로시퀀싱 결과 요약 파이로시퀀싱 결과를 Table   1에 요약하였다. 각 시료로부터 선발된 고품질의 염기서열 중 이는 내생, 근권, 비근권으로 가면서 나타나는 산소 농도와 산화환원전위의 감소 (Flessa and Fischer, 1992; Frenzel et al., 1992; Revsbech et al., 1999) (Ahn et al., 2013; Ma and Lu, 2011) . 
